Collagen degradation by superoxide anion in pulse and gamma radiolysis.
Delipidated collagen fibrils reconstituted from acid-soluble calf skin collagen, suspended in 50 mM phosphate buffer, pH 7.4, containing 100 mM sodium formate, were submitted to pulse radiolysis in Febetron devices or to gamma radiolysis in a 60Co irradiator. A collagen degradation process was found. The kinetics of this degradation was followed by evaluation of the amount of 4-hydroxyproline present in the small peptides liberated during the irradiation period. The yield of 4-hydroxyproline small peptides was low (0.1 mol/100 eV for an initial collagen concentration 3.2 microM). It increased linearly with the dose of irradiation and the concentration of collagen in suspension. The kinetic competition between O2-. dismutation and O2-. reaction with collagen was studied by pulse radiolysis at several concentrations of collagen. A value of the kinetic constant of k(O2-. + collagen) = 4.8 . 10(6) mol-1.l.s-1 was determined.